Abstract: Frequent food quality and safety issues result in various food inspection measures in China, while some are not widely acknowledged by the public and are less efficient. Consumer demand is significant for priority setting in food policy. This study investigates Chinese consumers' heterogeneous preferences for selected food inspection measures and estimates welfare effects based on willingness-to-pay (WTP) calculation. Rice consumption data from a 2018 nationwide consumer survey designed using the real choice experiment is analyzed by the random parameters logit and the latent class model. The findings reveal that consumers place a high value on government certification, and brand is valuable especially when public management is perceived as weak. However, the insufficient market demand for third-party certification may increase transaction costs due to overlapping functions and consumers' distrust. Moreover, there should be a need to broaden consumers' understanding of traceability and grading systems. This study emphasizes the necessity of direct governmental involvement and the existence of unnecessary policy cost.
Introduction
Asymmetric information impairs the market for food products. When consumers with a greater willingness to pay (WTP) for high quality food do not correctly identify high quality food products, producers may not have an incentive to improve food quality or update their production technology [1, 2] . This is an example of Gresham's law, which states that bad money drives out good [3] . A large number of food quality and safety incidents occurred in China since the early 2000s. In response, the Chinese government instituted a series of food inspection measures including traceability system, quality grading and quality certification. China's Ministry of Commerce started a comprehensive traceability system from production to distribution in 2010, and a full-scale tracking network has taken shape as of June 2014. The food grading system was first introduced into the rice retail market in 2012 and such move formed an important step for boosting agricultural product standard. The No.1 Central Document 2017 published by the Chinese government points out that new agricultural producer groups are granted the right to label officially certificated products as pollution-free, green, organic, and with geographical indications. However, some inspection measures are not widely acknowledged
Real Choice Experiment

Lancaster's Consumer Theory
Breaking away from the conventional theory that utility centers on products, the novel view proposed by Lancaster [21] was that consumer utility is not directly derived from a product but from bundles of multiple attributes or properties the product possesses. Although consumers hardly identify the utility magnitude of each attribute, they can compare a series of product profiles comprised of collections of attributes to generate a ranking of the utilities of different products. In Lancaster's approach, each consumer chooses product profiles in a free market to maximize their utility under budget constraints. 
Attribute Selection and Choice Set
Consistent with Lancaster's consumer theory, RCE is an appropriate approach to decompose consumer preferences for different product-specific attributes. We examine a total of 72 (2 3 × 3 2 ) rice profiles consisting of collections of two three-level attributes (quality certification and price) and three two-level attributes (traceability system, quality grading, and brand). These attributes represent different patterns of transmitting food information via labels, as described in Table 1 . Effect coding is used; the primary benefit of effect coding compared with dummy coding is that the coefficients correspond to the classical definitions of main effects and interaction effects, especially when the product terms are modeled in an analysis [22] . Consumers are allowed to make a choice in a choice set involving two alternatives of different rice profiles and an opt-out option. The design of a no-option choice is close to a real purchasing situation when neither rice profile appeals to the consumers. A sample choice set is listed in Figure 1 . Table 1 . Attributes for real choice experiment: level, effect coding and description.
Attributes
Level Code Description
Certification Government Govern = 1 Third = 0
The product carries certification labels issued by the government or domestic third parties, ensuring that it meets the safety requirements. Lancaster's approach, each consumer chooses product profiles in a free market to maximize their utility under budget constraints.
Attribute Selection and Choice Set
Consistent with Lancaster's consumer theory, RCE is an appropriate approach to decompose consumer preferences for different product-specific attributes. We examine a total of 72 (2 3 × 3 2 ) rice profiles consisting of collections of two three-level attributes (quality certification and price) and three two-level attributes (traceability system, quality grading, and brand). These attributes represent different patterns of transmitting food information via labels, as described in Table 1 . Effect coding is used; the primary benefit of effect coding compared with dummy coding is that the coefficients correspond to the classical definitions of main effects and interaction effects, especially when the product terms are modeled in an analysis [22] . Consumers are allowed to make a choice in a choice set involving two alternatives of different rice profiles and an opt-out option. The design of a no-option choice is close to a real purchasing situation when neither rice profile appeals to the consumers. A sample choice set is listed in Figure 1 . The sale price for a unit of rice is CNY/500 g (500 g = 1 jin, a Chinese unit of measurement). A unit of currency CNY ≈ 0.15 USD in June 2018.
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Figure 1. A sample choice set. Interviewers explained the specifications of attributes to respondents prior to the experiment. It should be pointed out here that: (a) The two certification labels of organic rice are respectively a governmental certification and a third-party certification; (b) The quick Considering that respondents would be fatigued after working with 15 to 20 product profiles [23] , the use of 72 × 71 choice sets under a full factorial design is not practically feasible. Alternatively, a fractional factorial design orthogonally generates eight simulated choice scenarios incorporated into five different versions of questionnaires, using the OPTEX and PLAN procedures in the 9.4 SAS software (SAS Institute Inc., Cary, NC, USA) with an optimal D-efficiency of 83.69 and A-efficiency of 66.65.
Experimental Design
In the preparation for the RCE, eight plastic boxes filled with two packages of rice (500 g) were placed on the experiment table and represented eight choice sets. The information label with the specific attributes was attached to the front of rice package, as illustrated in columns A and B of Figure 1 . The rice packages only differed in quality and safety attributes but had the same freshness, place of origin and other common characteristics. Prior to the experiment, the recruited participants involved in the RCE were rewarded with 20 Chinese yuan (CNY) per person. They were informed of the experimental procedure in detail. This procedure was as follows: (a) Consumers were required to independently make a choice in each choice box in which they could choose alternative A, alternative B or the opt-out option according to preferences and budget constraints. The investigators recorded the consumers' choice and purchase information; (b) Consumers randomly selected one ball in an invisible box containing eight numbered balls and the number of the ball corresponded to the number of the package of rice they had the option of purchasing with the 20 CNY. They received the remaining balance as compensation for participating in the experiment; (c) To avoid a situation where consumers always chose the opt-out option in each choice set to receive the full 20 CNY as cash, participants were asked to continuously draw balls until the choice result was an alternative A or B that they would actually pay for.
Experimental Sites
The RCE was carried out across China's western, middle, and eastern regions from May to July 2018. The selection of survey cities took into account the diversity of Chinese dietary patterns, because most southerners but only a minority of northerners treat rice as a staple food. The locations of Chinese survey cities are illustrated in Figure 2 . Two groups of well-trained graduate students at Nanjing Agricultural University administered the consumer survey during the same time period. One group was responsible for three major capital cities located in different geographical sites denoted by the black circles: Chongqing (municipality), Changsha (capital of Hunan province) and Nanjing (capital of Jiangsu province). Another group took advantage of the summer break to complete the investigation in the other six cities. The corresponding six gray circles from left to right in Figure 2 denote Xinyang in Henan province; Luan and Bengbu in Anhui province; and Xuzhou, Changzhou and Suzhou in Jiangsu province. The experimental data was collected from fresh markets, domestic supermarkets and international supermarkets where real purchasing behavior occurred to better capture consumers' revealed preferences in simulated rice purchasing conditions. To guarantee the randomness of the sample and relax the consumers' time constraints, the RCE followed the rule that the recruited respondent was the third person coming into the enumerator's view and that he had finished purchasing or was leaving the market [24] . In all, 65 respondents in each of the three relatively developed cities (13 persons × 5 versions × 3 cities × 3 days)and 10 respondents in each of the six developing cities (2 persons × 5 versions × 6 cities) were selected at random to create a data set of 607 respondents and 4856 observations with an overall response rate of 94.12%. 
Data Description
The summary statistics of the selected socio demographic variables are described in Table 2 . The survey sample compares closely to the China census data in terms of age, household size, income and education, which ensures the representativeness of China's population. The respondents cover all age groups with a mean age of about 40. In the current transition in population policy from the now-abolished family planning to a two-child policy initiated in 2015, most households still have three family members. More than half of the respondents reported a monthly household income of 6000-15,000 CNY and an educational level of undergraduate. Given that China's urban-rural and eastern-western regions differ greatly in income and education, the two mean values are roughly estimated from the stratified sample and the China census of the three major survey cities. Nearly sixty percent of respondents self-identify as household primary shoppers, which is the main reason for the difference in gender structure between the sample (62% female) and the census (49% female). This is attributable to the fact that purchasing decision makers are usually females in the household. 
The summary statistics of the selected socio demographic variables are described in Table 2 . The survey sample compares closely to the China census data in terms of age, household size, income and education, which ensures the representativeness of China's population. The respondents cover all age groups with a mean age of about 40. In the current transition in population policy from the now-abolished family planning to a two-child policy initiated in 2015, most households still have three family members. More than half of the respondents reported a monthly household income of 6000-15,000 CNY and an educational level of undergraduate. Given that China's urban-rural and eastern-western regions differ greatly in income and education, the two mean values are roughly estimated from the stratified sample and the China census of the three major survey cities. Nearly sixty percent of respondents self-identify as household primary shoppers, which is the main reason for the difference in gender structure between the sample (62% female) and the census (49% female). This is attributable to the fact that purchasing decision makers are usually females in the household. Food safety risk perception and risk attitude are captured with five-point Likert scales using the scaling method suggested by [25] . A perception value of 1 indicates no concern, meaning eating rice is not risky and a value of 5 indicates extreme concern, meaning eating rice is risky. The average perception of 2.43 is similar to the value reported by [26] . The majority of respondents perceive rice as a low-risk food. Fewer than 15% give food safety risk ratings of 4 or 5. For the risk attitude question, an attitude value of 1 indicates a consumer is willing to accept the risk of eating rice and a value of 5 indicates he is unwilling but has no other choice. One-half of consumers are highly risk-averse with a rating of 5; this may reflect the fact that rice is a staple in the Chinese diet and therefore consumers are more sensitive to any risk it poses than they might be with other less frequently consumed foods.
Econometric Modeling
Random Parameters Logit andLatent Class Model
The consumer utility function derives from consumer theory of Lancaster [21] and random utility model of McFadden [27] . For finite alternatives J and choice sets T, the utility U nit of the decision maker n obtained from alternative i (∀j = i, j = 1, 2, 3) in a choice set t is decomposed into the deterministic components β n x nit + α n z nit and a stochastic component ε nit . It is reasonable to specify the utility function to be linear, as expressed by
where the consumers' taste heterogeneity is captured by β, x is a vector of random parameters of different attributes, α is a vector of fixed parameters of the other variables z, and ε is an independent identically-distributed (IID) type I extreme value variable. The decision maker n knows the value of his own β for all alternatives J and will choose the alternative i that provides the highest level of utility, if and only if U nit > U njt , ∀j = i. To estimate consumers' unobserved heterogeneous preferences for informational attributes, the random parameters logit (RPL, also called mixed logit) model is more flexible and versatile than other conditional probability models. Generally speaking, it obviates the three limitations of a traditional logit model by allowing for random taste variations, correlations in unobserved factors (non-IIA property) and unrestricted substitution patterns [28] . Compared with a probit model, an additional appealing feature is the unrestricted normal distributions for the random coefficients to be estimated.
The RPL model can be viewed as the integrals of a standard logit formula evaluated over a density function of parameters. This unconditional choice probability that individual n chooses alternative i in a choice set t under density f (β) takes the usual form of
Alternatively, the heterogeneity in preferences over a set of classes across individuals can be further analyzed by the latent class model (LCM), which is evaluated with a noncontinuous distribution f (β). Suppose that the density function f (β) is discrete and degenerate at fixed parameters b, f (β) = 1 for β, otherwise 0 for β = b, and suppose that random parameters β take M possible values labeled b 1 , . . . ,b m , . . . ,b M . All consumers N are sorted into a number of M latent classes labeled 1, . . . , m, . . . ,M, where members of the same class share similar features such as taste heterogeneity or socio-demographic characteristics. The choice probability that individual n chooses alternative i in a choice set n is a weighted average of a standard logit at different values s m , which denotes the class Sustainability 2018, 10, 4003 7 of 15 probability of a random individual n falling into a latent class m. Latent class formulation and class probability s m [29] are respectively modeled by
and
where θ m denotes a vector of parameters normalized to zero to assure the identification of the model with a set of characteristic variables r affecting the class probability s m for individual n in class m.
Willingness to Pay
The WTP measure provides rich economic interpretations of the estimated parameters in view of the noncardinal nature of the utility function. To better simulate the WTP, the necessary variables are defined first. The 5 × 1 variables vector x displays food-specific attributes associated with the random parameters β, each of which is assumed to follow a normal distribution. These five elements depict the different alternatives in the RCE using a set of dummy variables.
Price, output and interaction terms in variables vector z are taken as fixed parameters α. One interaction x * x indicates the correlation between one informational attribute with another, and the other interaction x * D accounts for the impact of sociodemographic characteristics (income and education) with attributes on utility.
The WTP for an attribute is interpreted as the compensation or discount for consumers relative to the utility without the attribute to make them indifferent between the two situations. To calculate mean WTP values for all consumers, a ratio is taken in which the numerator is the parameter of attribute k plus its interaction parameters with consumers' characteristics, and the denominator is the fixed price coefficient. This ratio is then multiplied by −1. Because effect coding is used for the attributes rather than dummy coding, this ratio must also be multiplied by two in order to arrive at WTP. According to some literatures [9, 30] , the WTP for attribute k is represented by
For the statistical properties of the WTP for attribute k, the Monte Carlo method developed by Krinsky and Robb [31] is used to measure standard deviation and 95% confidence intervals. This simulation procedure of a parametric bootstrapping technique requires a large number of random draws (5000 draws in our case) for a parameter vector from a multivariate normal distribution utilizing a variance covariance matrix and the means of estimated parameter vectors.
Consumer Welfare
Consumer welfare gain or loss due to the presence of food quality and safety attributes can assess the market impacts on the effectiveness of food inspection system. A consumer n's general welfare 
where MUI denotes the marginal utility of income and EMU denotes the expected maximum utility.
In view of the implication of the derivative dUtility/dIncome ($), MUI can be substituted by −1times the price coefficient as a proxy value. A consumer n's average EMU for attribute k from all alternatives he chooses in a number of T choice sets is calculated as follows.
where γ is the Euler Mascheroni constant. The numerical value of this infinite and non-repeating decimal is 0.55721 . . .
Empirical Results
Heterogeneity in Consumer Preferences
The RPL and LCM models assume food-specific parameters to be random and follow normal distributions. Price, opt-out and interaction terms are specified as fixed. The estimation of random parameters is based on Halton sequences (draws = 1000), which are used to generate points in space for numerical methods such as Monte Carlo simulations and are preferable to random drawings because they produce better results [32] . The inclusion of household income and educational level as two covariates explores the economics meaning of sociodemographic characteristics and improves the performance of models. Estimation results are shown in Table 3 . Notes: ***, **, * denotes statistical significance at 1%, 5% and 10% levels, respectively. Results were estimated using NLOGIT 5.0 with 1000 Halton draws.
All standard deviations of the random parameter distributions of food-specific attributes are statistically significant at the 1% level, which indicates a strong presence of unobserved taste heterogeneity among consumers. The RPL model shows that Chinese urban consumers value most the quality certification program supported by government. The interaction effect between government certification and grade is also significant. Consumers consider third-party certification and traceability systems to be substitutable and they both have a strong substitutable relationship with brand. Accordingly, the relative importance value ranking (the importance value of attribute k is I k = max(β k ) − min(β k ). The relative importance value of attribute k is calculated by the model as W k = I k /∑ k K I k ) for these food inspection measures is quality certification (61.90%), traceability system (19.70%), brand (12.78%) and quality grading (5.62%), which again indicates that certification information labels are the most salient to consumers' purchasing decisions. Impacts of demographic characteristics on utility are captured by the interaction terms, and the results indicate that consumers with higher incomes and levels of education are more conscious of quality and safety attributes. The interaction effects involving nonpublic certification are partially counteracted by government certification due to their common features to some extent.
The LCM model elicits the heterogeneous preferences of the three distinctive classes. The number of classes is identified as optimal jointly using the Akaike (AIC), Bayesian (BIC) and Hannan-Quinn (HQC) information criteria. AIC, BIC and HQC in the three-class model are at a minimum compared to their values in models with different numbers of classes. The values (AIC, BIC, HQC) are: 3 classes (5385, 5894, 5394) < 5 classes (5389, 5898, 5399) < 4 classes (5391, 5900, 5401) < 2 classes (5512, 6021, 5522). The five-class model comes closest in performance to the three-class model shown in Table 3 . The names we give to the classes in the five-class model are label and rice lovers (same meaning as in the three-class model, 44%), rice avoiders (do not consider rice necessary or valuable, 20%), budget conscious (care about certification, traceability and brand only if their incomes are high, 19%), price sensitive (same meaning as in the three-class model, 11%), and label skeptics (place no value on food labels, 6%). The LCM results for the five-class model are displayed in Table A1 of Appendix A. The individuals in the first latent class can be viewed as label and rice lovers. The class probability of entering into this group for a randomly chosen member is 54.89%. Consumers in the first class place more importance on the food labels with certified, traceability and brand information, as well as quality grading when family income increases. The relatively low absolute value of the price coefficient and the high ratio of opt-out to price reveal that consumers in this class consider rice a necessary staple in their daily diet. The second class (class probability of 20.64%) is referred to as price sensitive, in contrast to the first class. This class is characterized by shoppers who gain little utility from food inspection measures and are strongly responsive to rice prices. Rational consumers constitute the third class (class probability of 24.47%); they try to balance their preferences against income constraints. They prefer food safety information provided by credence attributes such as government certification, third-party certification and traceability system in spite of a relatively high and significant price coefficient. As their income goes up, they care more about food quality information for experience attributes such as grade and brand, which is similar to the results from the RPL model. Table 4 shows consumers' WTP values for food inspection measures with different levels of socio-demographic characteristics. The representative consumer features as 40 years old, having 3 members in her family, a food safety risk perception of 2.43 and a risk attitude of 3.84. When heterogeneity is modeled continuously as in the RPL, the left-hand side of Table 4 reflects the reasoning that consumers with a higher income and better education express a higher WTP for food-specific attributes. Holding other factors constant, government certification information leads to consumers' highest WTP, regardless of income and education levels. This implies that the direct involvement of the government as a certification authority has earned people's heightened confidence and approval. On the contrary, since the third-party certification is not widely acknowledged and its administrative function somewhat overlaps with that of government certification, consumers' WTP is not as strong as their preferences. Moreover, WTP for brand ranks the second highest. It is valued for communicating information about food quality and firm reputation to consumers during the purchasing decision, and brand can be especially valuable when the public food safety mechanisms are perceived as weak. In addition, the Chinese government has vigorously pushed a nationwide traceability system and rice grading system beginning in 2010 and 2012, respectively. However, on account of being relatively new implemented and lacking widespread consumer recognition, the simulated WTP values for the two attributes are relatively low. The right-hand side of Table 4 displays the WTP values of the three classes in the LCM model. Generally, the maximum values of WTP occur in the first class (label and rice lovers), followed by the third class (rational consumers) and then the second class (price sensitive), which is consistent with previous preference estimates. The wide WTP variations among the three classes coherently reflect the distinctive preferences of consumers for food inspection measures. However, these WTP values do not represent stable price premiums over a long period, because final retail prices are impacted by the effectiveness of information labels, the extent of market power in food distribution and retail, demand and supply elasticities, and other potential factors. Figure 3 shows the relationships between risk perception and WTP, and between risk attitude and WTP. Respondents are divided into three groups according to their sensitivity to risk concerns. The representative consumer depicted is defined as 40 years old, living in a family of three members, earning CNY 3611 per month and having 14 years of education. Figure 3 reveals three findings. First, government certification still receives the highest WTP values regardless of risk perceptions and attitudes. Conversely, third-party certification has the lowest WTP, again likely due to overlapping with government certification and lack of consumer awareness. Second, the simulated WTP values are related to different risk perception levels. Consumers are more conscious of food inspection measures if they have a higher risk perception. Third, risk-averse consumers (risk attitudes 4 and 5) value government and third-party certification less than consumers with a medium level of risk aversion (risk attitudes 2 and 3), but value brand, traceability and quality grading more.
Willingness to Pay Estimation
Third
The right-hand side of Table 4 displays the WTP values of the three classes in the LCM model. Generally, the maximum values of WTP occur in the first class (label and rice lovers), followed by the third class (rational consumers) and then the second class (price sensitive), which is consistent with previous preference estimates. The wide WTP variations among the three classes coherently reflect the distinctive preferences of consumers for food inspection measures. However, these WTP values do not represent stable price premiums over a long period, because final retail prices are impacted by the effectiveness of information labels, the extent of market power in food distribution and retail, demand and supply elasticities, and other potential factors. Figure 3 shows the relationships between risk perception and WTP, and between risk attitude and WTP. Respondents are divided into three groups according to their sensitivity to risk concerns. The representative consumer depicted is defined as 40 years old, living in a family of three members, earning CNY 3611 per month and having 14 years of education. Figure 3 reveals three findings. First, government certification still receives the highest WTP values regardless of risk perceptions and attitudes. Conversely, third-party certification has the lowest WTP, again likely due to overlapping with government certification and lack of consumer awareness. Second, the simulated WTP values are related to different risk perception levels. Consumers are more conscious of food inspection measures if they have a higher risk perception. Third, risk-averse consumers (risk attitudes 4 and 5) value government and third-party certification less than consumers with a medium level of risk aversion (risk attitudes 2 and 3), but value brand, traceability and quality grading more. 
Consumer Welfare Evaluation
Consumer welfare for the existing food inspection programs is evaluated by assuming a scenario of consumers not having the option to purchase rice with the information on the label about product attributes. Similar to WTP estimation, the statistical properties of welfare are simulated by Krinsky and Robb's bootstrapping procedure, taking 5000 random drawings for a parameter vector from a multivariate normal distribution with a variance-covariance matrix and mean parameter estimates.
Following Equations (8) and (9), the welfare evaluation per choice occasion is calculated using a series of coefficients from Table 3 and variables from the dataset. In order to estimate individual welfare, we start by identifying the number of choice occasions a person faces in a year and the national population of rice consumers. (a) Number of choices. 
Following Equations (8) and (9), the welfare evaluation per choice occasion is calculated using a series of coefficients from Table 3 and variables from the dataset. In order to estimate individual welfare, we start by identifying the number of choice occasions a person faces in a year and the national population of rice consumers. (a) Number of choices. The official statistics from the Chinese Nutrition and Health Status 2004 indicate that the per capita daily rice consumption in urban China is 217.8 g on average. In China's retail market, rice is sold in the amount of 5 kg or 10 kg per bag and urban shoppers usually purchase one bag of rice on each shopping occasion on behalf of the household. We chose 10 kg to determine the least number of annual choices and the minimum welfare effects. Given an opt-out rate of 16.71% per our sample, a person would roughly make 9.54 choices per year (0.2178 kg × 365/10 kg/83.29%) if that individual eats rice every day. (b) Population of rice consumers. Chinese rice production and consumption areas are closely related to climate and geographic location, and are largely distributed throughout the southern region along the middle-lower Yangtze River and northeastern China. Combined with data from the China Statistical Yearbook 2017 [10], the national urban population for whom rice is a staple is estimated at around 5.13 billion, approximately two-thirds of the total Chinese urban population.
Consumer welfare losses from being deprived of the option to purchase rice with informational attributes are presented in Table 5 , which can be regarded as the equivalent of welfare gains due to the presence of information labels. Welfare effects evaluated by the RPL model are shown on the left-hand side. Consumers benefit most from government-certified rice with a value of CNY 1.40 per choice occasion, whereas they do not gain much welfare from third-party certification. Considering the individual number of choices per year and all urban rice consumers in China, the introduction of a government certification program provides annually CNY 13.36 in welfare gains to each consumer and CNY 68.58 billion to all urban rice consumers. This estimation reveals that, since the national incident of the Sanlu milk powder scandal happened in 2008, the Chinese government has succeeded in restoring consumers' confidence such that government certification is more valued than third-party certification. After government certification, brand results in the second largest welfare gain and increases consumer welfare by CNY 0.88 per choice occasion. When extrapolated to all individual annual choice occasions and national population of rice consumers, this figure translates to a CNY 8.38 gain in individual welfare and a CNY 43.02 billion gain in national welfare. Because of the substitutability between grade and government certification, and between traceability and brand (significant negative values on the interaction terms in Table 3 ), the welfare gain from traceability and grading information is suppressed to some degree even though their welfare effects are still significant. Specifically, urban rice consumers would gain CNY 26.92 billion and CNY 17.78 billion respectively from the presence of quality grading and traceability system. Notes: Welfare and 95% confidence intervals were simulated using Krinsky & Robb's parametric bootstrapping method with 5000 draws. The welfare effects of losing the option to choose attribute labels were calculated to be negative. For illustration purposes, absolute values are presented here.
The welfare effects for the three classes with heterogeneous preferences are shown on the right-hand side of Table 5 . Label and rice lovers in the first class gain the largest consumer welfare from government certification, traceability system, quality grading, and brand reputation. They are the main beneficiaries of enhanced food inspection systems among the three classes. For price sensitive consumers, the positive impact of price on welfare effects is more significant than all the food-specific attributes. Rational consumers are concerned more about credence attributes and thus this group benefits more from introducing government certification, third-party certification and traceability labels.
Conclusions and Implications
This study investigates Chinese urban consumers' heterogeneous preferences, willingness to pay and welfare effects for selected food inspection measures using the 2018 nationwide consumer survey data collected from the real choice experiment. Major conclusions from this study are drawn as follows: (a) Consumers value government certification more than other inspection measures and are willing to pay a higher premium for government-certified rice; (b) Consumers place a lower value on third-party certification compared to government certification, likely because of the distrust in third-party authorities and its overlap with the function of government certification; (c) Consumers value information about traceability and grade, although such two inspection measures and certification systems to some extent substitute for each other due to consumers' confusion and limited awareness; (d) Brand is valuable for communicating quality information especially when the public food inspection mechanisms work in low efficiency; (e) Urban rice consumers are heterogeneous with respect to the value they place on food inspection measures. A majority of consumers (the label and rice lover's class) place relatively high values on government certification and brand reputation. However, about one-fifth of consumers (the price sensitive class) gain little utility from food inspection measures and are strongly responsive to rice prices. About one-fourth of consumers (the rational consumer class) prefer the information provided by credence attributes (government certification, third-party certification and traceability system), and value experience attributes (grade and brand) only as their incomes increase.
China's food quality and safety issues during the past decade have ranged from the presence of substandard, falsified and deliberately mislabeled products in the market to the difficulty of coordinating different supervising departments over a massive and complex food supply chain. These issues have posed a serious threat to the government's credibility and people's health. The evidence from our research reveals that, following the endeavors of public and corporate food inspection programs in recent years, consumer confidence in government certification, traceability system, quality grading and brand reputation have been gradually rebuilt, and the domestic food safety situation is changing for the better.
However, due to lack of trust and overlapping functions, an insufficient market demand for third-party certification is speculated to increase unnecessary transaction costs for the economy and might have deviated from the initial policy orientation. At least in the short run, the direct involvement of the Chinese government in food inspection enhancements still requires widespread attention and sustained improvement. Moreover, in the process of aggressively pushing forward the implementation of traceability and grading system, there should exist a need in the long term to broaden consumers' understanding of complementary food inspection options until they are fully accepted and trusted.
The analysis of consumer preferences, WTP and welfare effects is a beneficial reference when an emphasis is placed on food policy setting and the priority of inspection measures, which contributes greatly to providing fresh thinking for addressing food safety and quality issues in China's current system. Under the process of relieving the asymmetric food information by virtue of market mechanism, the government supervision together with other increasingly acknowledged feasible options will help develop a sound food market and promote welfare gain. 
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